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Groundwater:;
The hidden wealth of nations
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GROUNDWATER PROVIDES
490 A of all water withdrawn for‘

domestic use globally
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GW MITIGATES half of losses in
agricultural yield caused by drought
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WITHOUT GROUNDWATER ACCESS,

droughts and the deprivations they cause can m%
. increase the chances of stunting among children
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AND EXGESS:

Tackling Water-Related Risks to
Agriculture in the United States
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1. Irrigation, Food Production, and Urban Water cCape Town Day Zero

Surface Water Irrigation
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Irrigation: 70% of global water withdrawal

90% of global water consumption
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- 2 2. GRACE

L1&L2

w #  Gravity Recovery and Climate Experim

GRACE: March 20Q2017 (low solar activity)
GRACE Folle®@n: 20184

500 km above land surface controls resolution
24 & 32 GHz of GRACE data
Crossting Resolution: ~350 km, ~120,000 km
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Monthly data
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http://grace.jpl.nasa.gov/mission/gravity-101/

2. GRACE Total Water Storage Anomalies (04/20022021)

" Rateb et al., 2022



Outline

3. Irrigation

a. Increase irrigation in Subaharan
Africa

b. Switching from SW to GW irrigation
(NW India, Pakistan, NW US)

c. Conjunctive use of SW and GW (CA
Central Valley)

d. Managed Aquifer Recharge: Arizona
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3b. Switching from Surface Water to Groundwater Irrigatio
g-otal Water Storage Time Series
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3b. A century of groundwater accumulation in Pakistan
and Northwest India (GW level monitoring)
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North India running out of water, confirms NASA #HO THintustan Times
CHANDIGARH: The worst fears about the northern region of the country losing its groundwater have been confirmed. The National Aeronautics and Space MOHCIEIY, Dec 05,2022 New Delhi 13°C & T TR REATSRTEY AT A
Administration’s (NASA) satellite imagery made available to the Centre warns of fast disappearing of subsoil water in these states.
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Home / IndiaNews / Significant drop in volume of water in Ganga, flags WMO

Rl Significant drop in volume of water in Ganga, flags WMO
B Sogie News iatews
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e Government response with aid froivorld Bank
National program AtalBhujalYojana, 7 states
switching from GW wells to irrigation canals
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3b. Switching from Surfae&/ater to Groundwater Irrigation in Indus Basin
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x “ Legend

= Indus Riverine Aquifer

Indus Irrigated Area
- | Natural Drainage

A T~ | M Fresh Groundwater Aquifer Area 88000 Sq. KM
: X | B Reverine Aquifer Area 21000 Sq. KM

SW irrigation, 1900s

Water logging and

GW salinization
Qureshi et al., 2004

Freshwater aquifers, Indus Plains a

riverine corridors, ~ 500 kin

Hussain and Abbas, DE, 2019

Solutions:

Salinity Control and
Reclamation ProjecSCARP
1.5 million tube wells installed
waterlogged areas
Conjunctive usef SW and GW
GW depletion water level
RSOt Ay Sransokem Y|
areas.

Recharge Pakistaproject: GW
recharge wells, nature based
solutions to recharge aquifer,
wetland restoration

Groundwater and Surface water challenges
in Indus Basin Irrigation System, Pakistan

Azeem Shah talks about
water issues in Pakistan,
including transboundary
issues, solar irrigation, and

improving data for more
sustainable management
of water resources.

Azeem Shah, WRP, 2025
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3b. Total Water Storage Trends in the U.S. (GRACEgZ007)
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3b. Longterm Trends in Groundwater Storage
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30D. Eastern Snake Plain

Aquifer Recharge

Managed Aquifer Recharge Projects

Thousand Springs

Egin Lakes Recharge project
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3c. Conjunctive Use of SW and GW
Total Water Storage Variability
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GW Storage Change GW Storage Change
GRACE (20022017) Regional Models and Monitorin
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3c. lrrigation Water Use

el B Water Use
Conjunctive use / o | = 30 1

44 ‘ ONY MAY -
of SW and GW Pl ‘Mississippi 25

Embayment 20 A
15 A
10 A

TWS Trend \
Km® over 15 yr 0 -

I -40 to -20 20 to 25 \ jy | ; 2010 2015 [ SWIrrigation

~20 to =10 7 10 to 20 [ Gwlrrigation

-10to -5 51010
5105 [ | Otheruses

2010: wet year. 70% SW Scanlon et al., ERL, 2021
2015: drought: 70% GW 14/20

VTNH

20102015



3d. Managed Aquifer Recharge: Arizona Alluvial Valley

Central AZ Project (CAP) USF:
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